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Antibiotics are the most popular drugs against bacterial infections; they are now 
widely used in aquaculture. However, the abuse of antibiotics has caused numerous 
problems, such as drugs detected in aquatic products. How to control the abuse of 
antibiotics has become a problem that we must resolve as fast as possible.  Therefore, 
it is important that finding substitutes for antibiotics. Antimicrobial peptides (AMPs) 
are important components of the innate immunity, which have a broad spectrum of 
antibacterial activity, and do not develop resistance. Among all the substitutes for 
antibiotics, AMPs are very common natural antibiotics, which are encoded by genes. 
Therefore, AMPs are thought to be one of the best choices instead of antibiotics, and 
they have broad application prospects. In this study, mature scygonadin2 peptide
（Scylla Paramemosain）were highly efficient and stable expressed in Pichia pastoris. 
After purification, its antibacterial activities were clarified. Then Sphistin，one 
antimicrobial cationic peptide，and Scygonadin2 in combination with antibiotics were 
assessed against bacteria in vitro, exploring that if the combination groups had 
synergistic effects and promoting the combination groups which had synergistic effect 
are used in aquaculture. This work will be helpful for the development of new 
uncontaminated feed additive in aquaculture. The results are showed as follows: 
1. Expression and purification of a crab antimicrobial peptide scygonadin2 in 
Pichia pastoris and analysis of its antimicrobial activity: expression vector 
pPIC9K-Scygonadin2 was constructed, then transformed into pichia pastoris GS115, 
Recombinant scygonadin2 was purified by Ni2+ affinity chromatography and 
determined the bacterial killing activity. The results showed that Scygonadin2 could 
kill the gram-positive bacteria well while without killing activity against 
















2. The influence of the composition and structure of N-terminal to the bacterial 
killing activity of Scygonadin2: The expression vectors of pPIC9K-Scygonadin2 and 
pPIC9K-Kex2-Scygonadin2 were constructed, transformed into pichia pastoris 
GS115, respectively. After purification, their N-terminal were analyzed using Edman 
degradation， respectively. The results showed that the protein, expressed by 
pPIC9K-Kex2-Scygonadin2 vector in pichia pastoris GS115，its amino acid sequence 
of the N-terminal is the same as that of natural proteins. While the protein expressed 
by pPIC9K-Scygonadin2 vector , in contrast with the natural proteins, it has another 
amino acid sequence Tyr-Val-Glu-Phe. Then the two kinds of N-terminal of 
Scygonadin2 were determined the bacterial killing activity, the results showed that the 
bacterial killing activity of the two kinds of N-terminal of Scygonadin2 are basically 
same. There is no significant difference, suggesting that different composition and 
structure of N-terminal of Scygonadin2 could not influence its bacterial killing 
activity significantly. This method of vector construction will be helpful for the 
expression of natural proteins in vitro. 
3. Scygonadin2, one anionic antimicrobial peptide of Scylla Paramemosain in 
combination with antibiotics was assessed against bacteria in vitro: After purification, 
Scygonadin2 in combination with penicillin, Streptomycin and tetracycline was 
assessed against Pseudomonas fluorescens, Escherichia coli, Shigella. flexneri and 
Pseudomonas stutzeri. The results showed that when Scygonadin2 and tetracycline 
combined to kill Pseudomonas fluorescens, it had synergistic effects (FICI=0.266), 
when Scygonadin2 and penicillin combined to kill Pseudomonas stutzeri, it showed 
an additive effect (FICI=0.508). 
4. Sphistin, one cationic antimicrobial peptide of Scylla Paramemosain in 
combination with antibiotics was assessed against bacteria in vitro: After purification, 
Sphistin in combination with penicillin and Streptomycin was assessed against 
















streptomycin combined to kill Escherichia coli, it had additive effect (FICI =0.531and 
0.625, respectively). 
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